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A method for  the synthes is  of 2-a lkyl rhodanines  was developed on the bas i s  of the reac t ion  
of rhodanine sa l t s  with alkyl hal ides  in nonpolar or  s l ight ly po la r  solvents .  

It has been  es tab l i shed  [1, 2] that 2 - a lky l -  and 3-a lkyl rhodanines  a re  fo rmed  by  the react ion  of rhoda-  
nine and its 5-benzyl idene  de r iva t ives  with alkyl halides in polar  solvents  in the p r e s e n c e  of hydrogen halide 
aecep to r s .  The ra t io  of the alkylation p roduc t s  is de te rmined  by the nature  of the solvent.  The 3 -a lky l -  
der iva t ive  f rac t ion  i n c r e a s e s  with the solvent  polar i ty .  

In the course  of a fu r ther  invest igat ion of the alkylation of rhodanines we studied the reac t ion  of rhoda-  
nines with alkyl hal ides  in nonpolar  and sl ightly po la r  solvents  (hexane, dioxane, carbon te t rachlor ide ,  ben-  
zene, chloroform,  and ethyl acetate)  using t r ie thylamine ,  pyridine,  a lkal is ,  alkal i  me ta l s ,  and sodium hydride 
as hydrogen halide accep te r s .  The reac t ion  was followed by means  of th in - l ayer  ch romatography  on a lumi-  
num oxide and indicated that only 2-a tkyl  de r iva t ives  a re  fo rmed  in ch loroform.  The fo rmat ion  of 1-5% of 
the 3-a lkyl  de r iva t ives  is observed  in the r emain ing  solvents .  These  compounds were  isolated with a chro-  
matograph ic  column and identified by  a l te rna t ive  synthes is  [3]. 

The alkylation p roceeds  in two Steps. The f i r s t  s tep is the fo rmat ion  of rhodanine sal ts .  When rhoda-  
nine is alkylated in the p r e s e n c e  of t r i e thy lamine  in e ther ,  hexane, carbon te t rach lor ide ,  and benzene,  t r i -  
e thy lammonium rhodanide is init ial ly fo rmed  and p rec ip i t a t e s  as a c rys ta l l ine  sa l t  which subsequent ly  en te rs  
into the alkylat ien.  The ra t e  of alkylat ion is de te rmined  to a cons iderable  degree  by  the concentra t ion of 
components  in solution, i .e.,  in the final ana lys is ,  by the solubil i t ies  of the components .  For  example ,  in 
ch lo ro fo rm with t r i e thy lamine  as the aeceptor  all  components  a re  soluble, and the reac t ion  with alkyl io- 
dides is comple te  a f te r  7-9 h at 20-25 deg with yields  of 93-95%. In media  where  the solubi l i t ies  of the com-  
ponents a r e  low, for  example ,  in hexane and carbon te t rachlor ide ,  the reac t ion  p roceeds  e x t r e m e l y  slowly. 
At 20-25 deg the convers ion  is 50% af te r  16-17 days.  Heating the react ion  m a s s  i n c r e a s e s  the ra te  of a lkyl-  
ation, but the m a j o r  p r o c e s s  is accompanied  by  t he rma l  decomposi t ion of the rhodanine sa l t s ,  and the yields 
of alkylation products  d e c r e a s e  to 50-30%. 

The 2-a lkyl rhodanines ,  which have the thiazoline s t ruc tu re  [1, 2], were  identified by compar i son  of 
the Rf values  with those of the 2-a lky l rhodanines  p rev ious ly  [2] synthesized and by  hydro lys i s  in alcoholic 
hydrochlor ic  acid with the l ibe ra t ion  of the cor responding  m e r e a p t a n s  and 2,4- thiazol idinediones [4, 5]. In 
addition, the UV and IR s p e c t r a  of the 2-a lky l rhodanines  were  compared  with those of the cor responding  3- 
alkyl de r iva t ives  and s t a r t ing  rhodanines .  

The 3-a lky l rhodanines ,  l ike unsubst i tuted rhodanine,  have two abso~ption bands with m a x i m a  (252 and 
294 nm) which coincide not only with r e s p e c t  to posi t ion but also in intensi ty [6]. The UV s p e c t r a  of the 2-  
a lkylrhodanines  a re  c h a r a c t e r i z e d  by  only one absorpt ion  band with a m a x i m u m  at 260-267 nm. The UV 
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TABLE 1 
0 :~ C - - N  

C2H~ 
n-CaH7 
i-CaH7 
n-C~H9 
i-C4H9 
n-C~Hn 
C2H6 
i-CaH7 
C~H~ 
CzHs 
CHa 

H~ 
H2 
H2 

H2 
CsHsCH 
C6HsCH 
p-O~NCsH4CH 
p-(CHa)2NC6H4CH 
~-HsCCsH4CH 

mp, 
*C 

Zo.ud, ~ %alcul~d: ~ 

39,4 37,2 ~,3 
36,9 41,1 5,1 
36,7 41,1 5,1 
36,8 48,8 3,4 
36,9 48,8 5,4 
31,9 47,2 5,4 
25,3 57,8 4,4 

Empirical 
formula 

C6HoNOS2 41,4 5,3 
Oi 2 CsH~NOS2 40,9 50 

CTHiINO.S~ 48,5 
Oil CTHHNOSz 48,7 t5.4 I 
Oil CsHI3NOS2 47,4 6.5 I 
ll0 ] C 2HI NOS2 58,0 4t) , 
85 J 59,0 4.~ I 

170 ] 48,5 
198 37,4 
155 57,8 

8,4 
8,1 
8,0 
8,2 
8,0 
6,8 
5,6 

8,6 39,7 
17.9 36,5 
7,9 36,5 
8,1 37,2 
~1 372 
6,8 31,5 

]5,6.125,7 
Ct~HI3,NOS2 
CI~HIoNaO3S2 
C~4HI6N2OS2 
CI2HnNOS2 

5,4 
3.0 [ 9,7 
5,3 II 9,7 
4,4 I 5,6 

24,9 59,2 ~,,9 
22,0 48,9 3,4 
22,2 57,5 5,5 
25,7 57,8 i,4 

5.3124,3 
9.5i21,7 
9.5121,9 
o,t) 125,7 

spec t ra  of the 2-alkyl-5-benzyl idenerhodanines  at 250-350 nm also differ f rom the UV spect ra  of the c o r r e -  
sponding 5-benzylidenerhodanines and their 3-alkyl  derivat ives [1, 7]. 

The IR spec t ra  of the 2-alkylrhodanines contain an intense band at 1685-1690 cm -l, which we ascr ibe  
to the valence vibrations of the carbonyl group conjugated with the C=N bond of the thiazoline ring [8]. The 
corresponding bands of the unconjugated carbonyl group in the IR spec t ra  of rhodanine, 3-alkylrhodanines,  
and their  5-benzylidene derivat ives  are  shifted toh igher  frequencies (1710-1728 cm-1). 

E X P E R I M E N T A L  

2-Methylthio-A2-thiazol in-4-one (2-methylrhodanine). A mixture of 1.33 g (0.01 mole) of rhodanine, 
1.01 g (0.01 mole) of t r iethylamine,  and 6.6 g (0.05 mole) of methyl iodide in 30 ml of dioxane was s t i r red  
at 20-25 deg for 9 h; half of the solvent was removed by distillation; and the resul t ing crude 2-methyl rhoda-  
nine was crys ta l l ized f rom e t h e r - h e x a n e  (l: l)  to give 1.35 g (927o) of a product  with mp 82 deg. 

The react ion of rhodanines with various alkyl halides in dioxane was ca r r i ed  out s imi la r ly  (Table 1). 

3-Methylrhodanine. The mother  l iquor remaining after crystal l izat ion of 2-methylrhodanine was 
placed on a chromatographic  e o h m n  (length 40 era, d iameter  1 era) filled with act ivi ty-I-III  (Brockmann) 
aluminum oxide and eluted with a mixture of hexane and acetone, gradually increas ing the percentage of 
acetone f rom 0 to 30 vol. %. The solution of 3-methylrhodanine was vacuum-evaporated to three fourths 
of its initial volume, and the resul t ing precipi tate  of 3-methylrhodanine was f i l tered and dried to constant 
weight to give 0.07 g (57o) of a product  with mp 73-74 deg. 

The other 3-alkylrhodanines were s imi la r ly  isolated. 

Thin- layer  chromatography was car r ied  out on aluminum oxide modified by boiling in 107O aqueous 
oxalic acid with subsequent washing until it was neutral,  followed by drying at 100 deg for  3 h. The elution 
sys tem was a c e t o n e - h e x a n e -  acetic acid (40:120:1). 
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